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1. ABSTRACT 
 
In Hong Kong, untreated dental diseases and problems are common among the elders 
who are living in elderly homes. Currently, little dental care service is available to them. 
There is a definite need for special dental care services targeted at improving the poor oral 
health condition of the institutionalized elders. 
 
The aim of this community health project was to improve the oral health behaviours 
and conditions of elders living in an elderly home through the provision of appropriate 
dental services. It was anticipated that through the implementation of this project, the oral 
health behaviours and oral health status of the institutionalized elders would be improved.  
 
This project was conducted in a care and attention home for elders with moderate 
impairment located in Mongkok. The dental service included an oral health education 
session for all the elders in the home. This was followed by the provision of free clinical 
examination and treatments in the home using portable dental equipments in four days. 
The outcome of the dental service was evaluated 4 weeks later through a clinical 
examination and an interview of a random sample of the elders. 
 
A total of 68 elders participated in this project. It was found that their oral health 
condition was generally poor and their dental treatment needs substantial. Despite the 
limitation in time and resources, a large proportion of their treatment needs was fulfilled in 
this project. The services provided included individualized instructions on oral hygiene 
(59 persons), topical fluoride applications (23 teeth), scaling (13 persons), 73 ART 
restorations, 9 extractions, and 10 denture repairs. In the evaluation, it was found that the 
oral hygiene practices of the study elders had improved, as well as their oral hygiene and 
periodontal health status. 
 
It is concluded that provision of outreach dental service to institutionalized elders in 
Hong Kong is feasible and can effectively improve their oral health conditions. It is 
recommended that the government, charity foundations, non-governmental organizations 
and the dental profession should work together and support the development of such a 
meaningful service. 
2 
2. INTRODUCTION 
 
The demographic trend in Hong Kong is an overall ageing of the population. With 
advancements in medical technology and better living standards, people are living longer 
and healthier than ever before. According to the 2006 population by-census, there were 
852,796 elders in Hong Kong in 2006. The percentage of elders rose continuously over the 
past 45 years from 2.8% in 1961 to 12.4% in 2006 (Census and Statistic Department, 
2006). 
 
Although most of the elders would like to live with their family or on their own 
within the community, many elders have to stay in an elderly home due to various reasons. 
According to a survey conducted by the government Census and Statistics Department 
(2005), it was estimated that there were 56,300 institutionalized elders in Hong Kong in 
2005. The survey found that over 90% of these elders had chronic diseases. Around 
two-thirds of them were in need of 1-4 types of pharmaceutical treatment and the others 
needed 5 types or more. The common diseases of the surveyed elders were hypertension, 
senile dementia, apoplexy, eye diseases and heart diseases. Around 75% of the elders had 
impairment in their daily living activities. It can be expected that the poor health status of 
the institutionalized elders will hindered their access and motivation to seek dental care. 
Besides this, lack of financial resources is also a common limiting factor for these elders. 
Furthermore, elders often are reluctant to go to places where they are unfamiliar with and 
only trust people whom they know well. So they tend not to pay regular visits to dental 
clinics and their oral diseases are unattended to. As a result, the dental problems will only 
surface when there are serious consequences such as pain and infection. These symptoms 
will affect eating, daily activities, and psychological health. It is therefore important that 
special efforts be made to provide adequate dental care to this special group so as to 
improve the quality of life in their later years. 
 
In Hong Kong, untreated dental diseases and problems are more common among the 
institutionalized than the community-dwelling elders. According to the 2001 Oral Health 
Survey conducted by the government Department of Health (2002), the mean number of 
teeth with history of decay in the institutionalized older persons (IOP) aged 65+ years was 
24.5, while that for the 65 to 74-year-old non-institutionalized older persons (NOP) was 
17.5. It was also found that more than half of the IOP (55%) had teeth with untreated 
decay. The periodontal condition of the IOP was also unsatisfactory, with approximately 
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50% of them having calculus and periodontal pockets. Compared to the NOP, a much 
lower percentage of the IOP had 20 or more natural teeth (24% vs. 50%). Moreover, a 
relatively high percentage (16%) the IOP never or only irregularly brushed their teeth 
while only 3% of them had regular dental visits. 
 
Another recent oral epidemiological survey on the Hong Kong institutionalized elders 
(Lo et al., 2003) found that nearly all of the dentate elderly had inflamed periodontal 
tissues. The prevalence of root caries in this population group was high, being 37% among 
the dentate elders. The survey also reported that many of the institutionalized elders were 
suffering from oral problems such as chewing difficulty or discomfort from their teeth. In 
fact, the poor oral health conditions of the elders have been found to exert some impacts 
on their quality of life (McMillan et al., 2003). The high prevalence of dental problems 
among the institutionalized elders, together with their reluctance to seek proper oral health 
care, pose a serious public health problem in Hong Kong.  
 
Chinese elders often assume that tooth loss and dental pain are unavoidable, and 
accept that these are natural outcomes of ageing. Lack of a perceived need is the most 
common reason reported by the elders for not seek dental treatment (Lo et al., 2001; 2004). 
Usually, the elders would neglect the importance of good oral hygiene practices. Oral 
health education to rectify their misconceptions needs to be provided in order to improve 
their oral health knowledge and change their behaviours. 
 
Currently, no special dental care service is provided by the Hong Kong government 
to tackle the problems of the institutionalized elders. The only support offered by the 
government is through the Comprehensive Social Security Assistance (CSSA) scheme 
which most of the institutionalized elders are receiving (Census and Statistic Department, 
2005). The CSSA scheme is managed by the government Social Welfare Department 
(SWD) and acts as a social welfare safety net for the poor and needy. CSSA recipients can 
receive up to full reimbursement of their dental treatment expenses. However, before 
becoming eligible for getting the subsidy, they have to go through time consuming and 
complex processes of filling in application forms, getting a quotation from a designated 
non-governmental organization (NGO) dental clinic, and then submitting the estimate to 
the SWD Social Security Field Unit in their own district for approval. In fact, most of the 
elders living in elderly homes have low education level, poor health and low mobility. It 
would be too difficult for them to follow the prescribed procedures to have their needed 
4 
dental treatment done in a NGO or private dental clinic (Leung, 2007). Therefore, 
provision of dental care through an outreach dental service is necessary for this special 
needs population group. 
 
There is a definite need for special dental care services targeted at improving the 
current poor oral health condition of the elders residing in elderly homes in Hong Kong. 
Provision of oral health education and outreach dental service would probably be the most 
appropriate actions to take so as to improve the oral health of the institutionalized elders. 
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3.  AIMS AND OBJECTIVES 
 
The aim of this community health project was to improve the oral health behaviours 
and conditions of elders living in an elderly home through the provision of appropriate 
dental services. It was anticipated that through the implementation of this project, the oral 
health behaviours and oral health status of the institutionalized elders would be improved.  
 
 The specific objectives of this project were: 
1) to provide essential dental care service through the use of portable equipments to the 
elders of an elderly home; 
2) to improve their oral hygiene behaviours; 
3) to improve their oral hygiene status; 
4) to improve their periodontal health; and   
5) to improve their dental health conditions. 
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4. MATERIALS AND METHODS 
4.1. Recruitment of the study participants 
 
On the recommendation of our teachers, the Mongkok Integrated Services for Senior 
Citizens under the Salvation Army Hong Kong and Macau Command was selected as the 
collaborator of this project. The project site was Hoi Tai Residence for Senior Citizens. 
This is a care and attention home for elders with moderate impairment. There are 131 beds 
of which 33 are self-financed and the others are subsidized by the government Social 
Welfare Department. The study population was all the elders living in this home. 
 
Elders with a stable general health condition were eligible to participate in this study, 
including those who had visual, hearing, or physical impairments such as having to use a 
walking stick or in wheelchair. Elders with severe dementia or communication difficulties 
were excluded because it was not possible to obtain valid informed consent from them. 
Elders who were confined to bed were also excluded from this study due to the anticipated 
high medical risk and management difficulties. 
 
Prior to implementation, a letter (Appendix 1) was sent to the elderly home seeking 
its support. Information on the project aim and relevant details of the project contents was 
provided in the letter. A poster (Appendix 2) was put up at the elderly home and the staff 
there made announcements to the elders to promote this dental health project. Study 
participants were recruited by the elderly home staff after explaining the project to the 
elders and obtaining their verbal consent. 
 
 
4.2. The project content 
 
This community health project consisted of five major activities: 
a)  Oral health education session 
b)  Collection of confidential personal and medical data 
c)  Clinical examination and treatment planning 
d)  Provision of dental care services 
e)  Evaluation of the service outcomes 
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4.2.1. Oral health education session 
 
 An oral health education session was organized in the elderly home on 26 February, 
2008 to promote this project and to deliver oral health messages to the elders. 
 
 The first part of the session was an interactive presentation using a slide show. After 
this, the participants were split into small groups for discussions and demonstrations on 
proper oral hygiene practices. The whole session lasted for about 60 minutes. The content 
of the session included: 
- introduction of ourselves and the public health project 
- basic dental health knowledge, including the structure and function of teeth and 
common dental diseases among elders 
- instructions on tooth brushing and denture care 
- a question and answer game session on various topics, including cariogenic foods, 
mouthrinse, and use of fluoride toothpaste 
- a role play on the importance of denture hygiene and seeking help from a dentist 
- demonstration on oral hygiene practices using real size model 
- distribution of souvenirs, including small packs of biscuits, toothbrushes and 
toothpaste 
- distribution of oral health education leaflets obtained from the Department of Health 
(Appendix 3)  
 
 
4.2.2. Collection of personal and medical data 
 
The basic personal information of the participants, including name, age and gender of 
the elder was provided by the elderly home. Confidential information on the elders’ 
medical condition and drug record was retrieved from the computer data base of the home 
and documented in the patient record forms especially designed for this project (Appendix 
4). The mobility level of each participant was classified as ‘able to walk independently’, 
‘have to use a walking stick or frame’ or ‘in wheelchair’. 
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4.2.3. Clinical examination and treatment planning 
 
Clinical examination was conducted in the elderly home by one of two calibrated 
examiners on February 28-29, 2008. A basic examination kit consisting of a mouth mirror, 
a sickle probe and a WHO CPI periodontal probe was used in each examination. The 
elders were transferred to the portable dental chairs whenever possible for examination 
although some were examined in a sitting position in the wheelchair.  
 
The clinical examination findings were recorded by an assistant in the specially 
designed charting form. The information included oral hygiene status, teeth present, filled 
teeth, teeth with abrasion cavities, tooth mobility, presence of abscess, retained roots, 
periodontal health condition, type of denture worn, if any, and the type of dental treatment 
needed. Duplicate examinations were carried out on a 10% random sample of the elders to 
assess inter-examiner reliability.  
 
Information on the oral hygiene behaviour of the elders was collected by asking the 
participants to state the number of times they had brushed their teeth the day before the 
examination.  
 
Individualized treatment plan was devised by the examiner after taking into account 
of the clinical findings, the facilities available, and the wish of the elder. The final 
treatment plan was approved by one of the two project supervisor teachers. Verbal consent 
from the elder was obtained before carrying out any treatment. 
 
Oral hygiene and periodontal measurements 
 
The oral hygiene status of the elders was measured by using the Visible Plaque Index 
(VPI) developed by Ainamo and Bay (1975) and also by recording the presence of 
calculus (Lobene et al., 1989). 
 
The periodontal health status of the elders was measured by using the Gingival 
Bleeding Index (GBI) developed by Ainamo and Bay (1975) and the Community 
Periodontal Index (CPI) recommended by the World Health Organization (WHO, 1997).  
 
In the examination, the mouth was divided into six sextants. Six index teeth, one in 
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each sextant, namely tooth 16, 11, 26, 36, 31, and 46 were examined. The next tooth in the 
same sextant was examined as a substitute when an index tooth was missing. For example, 
if the first molar was missing, the second molar would be examined, followed by the 
second premolar if both molars were missing. Four sites on each tooth (mesial-buccal, 
mid-buccal, distal-buccal, lingual) were examined. Therefore, a maximum of 24 sites 
would be examined if all index teeth were present in the mouth.  
 
First, the presence of plaque was assessed visually under good lighting. Then the 
presence of calculus was recorded, confirmed by tactile sensation with a probe when 
necessary. After that, a WHO CPI probe was run around the gingival margin to assess the 
bleeding tendency. If bleeding occurred within 10 seconds, a positive finding was recorded, 
i.e. score 1. Otherwise, a score 0 was recorded. The GBI for each subject was calculated as 
the percentage of gingival sites examined which exhibited bleeding. Similarly, the VPI 
was expressed as the percentage of tooth sites examined which had plaque present, and the 
calculus index (CI) as the percentage of sites with calculus. 
 
Lastly, the CPI was adopted to assess the periodontal status of the participants. This 
index uses three indicators – gingival bleeding, presence of calculus, and periodontal 
pockets (Table 1). Examinations were conducted according to the WHO (1997) protocol 
and using a CPI periodontal probe with a 0.5mm ball tip and a black band between 3.5 and 
5.5 mm from the tip. The highest score found in any site of an examined tooth was 
recorded for that sextant. 
 
Table 1. CPI scores used in the assessment of periodontal status of the elders. 
 
Score Condition 
0 healthy, no bleeding 
1 bleeding, but no calculus detected 
2 calculus detected, but all the black band on the probe visible 
3 probing depth of 4-5 mm (gingival margin within the black band) 
4 probing depth of 6 mm or more (black band on probe not visible) 
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4.2.4. Provision of dental services 
 
Dental services were provided to the participants on 4 days, February 27-29 and 
March 3, 2008. The services provided in this project included oral hygiene instruction, 
scaling, topical fluoride application, restoration, tooth extraction and denture repair. 
Portable dental equipment, hand instruments and consumable materials (Appendix 5) were 
brought to the elderly home. Two temporary treatment sites, each with two dental chairs 
were set up, one in a meeting room and the other in the corridor. 
 
Oral hygiene instruction was customized and given to each participant face-to-face by 
the operator. The focus was on effective tooth brushing to remove plaque. For those who 
wore a denture, denture hygiene instruction was also given, including the need to clean the 
denture after meal and to remove the denture before going to sleep. 
 
Scaling with ultra-sonic scaler and hand instruments was prescribed based on 
individual case selection, taking into account the existing periodontal status, and the 
medical and drug record of the elder. A portable suction unit was used during scaling to 
evacuate the water and saliva. 
 
Topical fluoride was applied onto the surfaces of sensitive teeth and early caries 
lesions. For shallow (<1 mm) caries lesion on root surface, the soft caries was removed 
with hand instrument and then topical fluoride was applied with a microbrush. A 38% 
silver diamine fluoride (SDF) solution (Saforide, Tokyo Seiyaku Kasei Co. Ltd., Japan) 
was selected as the topical fluoride agent in our project.  
 
The Atraumatic Restorative Treatment (ART) technique was the most commonly 
used method for placing a restoration in a caries or cervical abrasion cavity in this project. 
A high-strength chemically-cured glass ionomer restorative material (Ketac Molar 
Easymix, 3M ESPE, Germany) was used. When placing an ART restoration, hand 
instruments (hatchet and excavators) were used for opening the cavity, if necessary, and 
subsequent cleaning of the cavity (Frencken et al., 1996). The cleaned cavity was then 
conditioned with the liquid of the glass ionomer material diluted with water. The cavity 
was cleaned with a wet cotton pellet and then dried. It was then filled with the glass 
ionomer material.  
Denture repair treatment included chair-side relining with cold cure acrylic, occlusal 
11 
adjustment of the denture and clasp adjustment. Spaces present in a denture after 
dislodgement of denture teeth or tooth extractions were filled with cold cure acrylic 
(Kooliner, GC American Inc., U.S.A.) to prevent food trapping and to increase comfort. 
The base of a denture that was loose because of resorption of the alveolar ridge was also 
relined with the same material. The repaired denture was polished and evaluated at a 
follow-up appointment to ensure that there was no major problem. 
 
 
4.2.5. Evaluation of the service outcomes 
 
Outcome of the dental service was evaluated 4 weeks after the treatments by 
conducting a clinical examination on April 1, 2008. The examinations were carried out on 
half of the dentate participants. A systematic sampling method was employed. By tossing 
a coin, subjects with even registration numbers were selected for evaluation. 
 
The clinical examinations were conducted by the same two calibrated examiners who 
had carried out the baseline examinations. The equipment, instruments, procedures and 
indices used in the evaluation examination were the same as those used in the baseline. 
The conditions to be assessed were the presence of visible plaque, calculus and gingival 
bleeding. When conducting the examination, the examiner was not informed of the 
baseline clinical status of the elder. To compare the oral hygiene behaviour, the same 
question that was asked in the baseline was adopted in the evaluation. The participants 
were asked to state the number of times they had brushed their teeth on the day before.  
 
 
4.3.  Data analysis 
 
 The data collected in the study were entered into a personal computer using the 
software Microsoft Excel. Proof reading was performed and errors made during data entry 
were corrected. The data were analyzed using the statistical software SPSS for Windows. 
Paired t-test was used to assess the differences in VPI, CI, and GBI of the subjects at 
baseline and at evaluation. Chi-square test was used to assess the change in tooth brushing 
behaviour of the elders. The statistical significance level was set at 0.05. 
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5. RESULTS 
5.1. Demographic background of participants 
 
 A total of 68 elders participated in our project. Forty-eight (70.6%) of them were 
women and 20 were men. Their age ranged from 57 to 98 years, with a mean age of 84.5 
years (Table 2). 
 
Table 2.  Distribution of the participants according to age group. 
Age (years) Number  Percent 
70 or below 3 4.4 
71 - 75 7 10.2 
76 - 80 8 11.8 
81 - 85 16 23.5 
86 - 90 20 29.4 
91 - 95 10 14.7 
96 or above 4 5.9 
 
 
 
5.2. General health condition of participants 
 
Among the participants, 16.2% of them were able to walk independently without 
aids, 10.3% walked with stick/frame and 73.5% were in wheelchair (Fig. 1). Nearly all of 
the participants had at least one major systemic disease (Fig. 2). Diseases of the 
cardio-vascular system (CVS) such as heart disease, hypertension, and stroke were present 
in 86.8% of the elders. Around one-third (36.8%) of them had mental problems. These 
conditions would adversely affect their dexterity in performing proper oral hygiene 
practice and their ability to understand the oral hygiene instructions we gave. 
 
Diseases of the endocrine system, most commonly diabetes mellitus, were found in 
36.8% of the elders which could adversely affect their periodontal health conditions.  
 
The number of drugs taken by the project participants ranged from 0 to 23 and the 
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mean was 7. Some of the drugs, such as nifedipine and phenytoin, could affect the 
periodontal health of the elders. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2  Prevalences (%) of systemic diseases among
            the elders  
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Fig. 1  Percentage distribution of the elders
according to mobility status
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5.3.  Baseline oral health behaviours and conditions 
 
 Among the 68 elders participants, 16 (23.5%) were completely edentulous and only 
10 (14.7%) had 20 or more natural teeth remaining in the mouth. Over half (52.9%) of the 
elders had decayed teeth, ranging from 1 to 24, and the mean DT score was 2.4. Having a 
dental filling was uncommon, only found in 6 (8.8%) elders. 
 
 When asked how many times they had brushed their teeth and/or dentures the day 
before, only 58 elders gave an answer. Among them, 19% had not brushed their teeth or 
denture while 13.8% brushed three times or more (Table 3). The oral hygiene condition of 
the elders was poor as around two-thirds (63.0%) of them had a VPI score more than 75% 
(Table 4). The mean VPI score was 0.78. 
 
 
Table 3.  Distribution of the elders according to their toothbrushing  
frequency (n=58). 
Times a day Number  Percent 
0 11 19.0 
1 18 31.0 
2 21 36.2 
3 or more 8 13.8 
 
 
 
Table 4.  Distribution of the elders according to their baseline VPI   
score (n=46). 
VPI score Number  Percent 
0 – 25%  4  8.7 
26 – 50%   5 10.9 
51 – 75%  8 17.4 
76 – 100% 29 63.0 
 
 Presence of dental calculus was very common among the elders examined. In 
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around 40% of the elders, calculus was found on more than half of the tooth sites 
examined (Table 5). The mean percentage of examined tooth sites with calculus was 
47.4%. 
 
 Gingival inflammation with bleeding on stimulation was found in nearly all of the 
dentate elders. Around two-thirds (61.4%) of them had a GBI score more than 75% (Table 
6). The mean GBI score was 0.73. 
 
 
Table 5.  Distribution of the elders according to their baseline calculus   
score (n=46). 
Calculus score Number  Percent 
0 – 25% 21 45.7 
26 – 50%   7 15.2 
51 – 75%  3  6.5 
76 – 100% 15 32.6 
 
 
 
Table 6.  Distribution of the elders according to their baseline GBI   
score (n=44). 
GBI score Number  Percent 
0 – 25%  9 20.5 
26 – 50%   2  4.5 
51 – 75%  6 13.6 
76 – 100% 27 61.4 
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 According to the CPI score, none of the dentate elders had healthy periodontal 
tissues (Table 7). Most of them had periodontal pockets, with deep pockets of 6mm or 
deeper in 16.3% of the elders. 
 
 
Table 7.  Distribution of the elders according to their highest CPI   
score (n=43). 
Highest CPI score Number  Percent 
0  0 0 
1  3  7.0 
2 12 27.9 
3 21 48.8 
4  7 16.3 
 
 
Around half (48.5%) of the elders did not wear dentures while 26.5% of them wore 
complete dentures in both upper and lower jaws (Table 8). Most of the elders (58%) did 
not have a denture treatment need, 16% of them needed repair only, while 26% of them 
needed new dentures (Fig. 3). 
 
 
Table 8.  Distribution of the elders according to their denture wearing status   
(n=68). 
Status Number  Percent 
No denture 33 48.5 
Partial denture only  11 16.2 
Partial and complete denture  6  8.8 
Complete dentures only 18 26.5 
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Fig. 3  Percentage distribution of the elders according
to their denture treatment need
58%
16%
26%
No treatment need
Needed repair
New denture needed
 
 
 
 
5.4.  Dental services delivered  
 
Various types of dental care service were delivered to the project participants. These 
could be classified into preventive, restorative and prosthetic treatments. Preventive 
treatment included oral hygiene instruction, fluoride treatment and scaling. Prosthetic 
treatment included denture repair and referral for construction of new denture. Table 9 
shows the amount of services provided in this project. 
 
 
Table 9.  Types and quantity of the dental services provided to the elders. 
Treatment  Number  
OHI 59 persons 
Scaling 13 persons  
SDF 23 teeth 
Filling 73 teeth  
Extraction 9 teeth  
Denture repair 10 dentures 
Referral for new denture 11 persons 
 
Oral hygiene instruction (OHI) 
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OHI was provided to 59 of the 68 elders enrolled in this project through 
demonstrating proper tooth brushing technique inside their mouth with a new toothbrush. 
Elders wearing dentures were taught proper denture care. The remaining 9 elders did not 
receive any OHI due to their behavioral and mental problems. 
 
Scaling 
Although at the examination, it was found that most of the dentate elders had dental 
calculus, scaling was provided to only 13 selected elders to remove their plaque and 
calculus. This is because some elders had medical conditions that posed special risk for 
scaling, such as heart valve problems or were on anti-coagulant drugs. In addition, scaling 
could not be performed on some elders due to their mental and behavioral problems. 
 
Fluoride therapy 
Silver diamine fluoride (SDF) solution was applied using a microbrush onto 23 
carious teeth in 12 elders. It was found that this procedure was simple, quick and 
acceptable to the elders. The elders were instructed to refrain from eating or drinking for at 
least half an hour. 
 
Restoration 
Putting in fillings into the dental caries or abrasion cavities was a major dental 
service provided to the elders. A total of 73 glass ionomer fillings were placed in 22 elders. 
It was found that the ART technique was easy to learn and use in the elderly home setting. 
The glass ionomer filling was found to adhere to the tooth structure despite no isolation 
with a rubber dam was employed. 
 
Extraction 
Tooth extraction was not commonly performed in this project, mainly because of the 
medical condition of the elders and that no new dentures were provided. A total of 9 teeth 
in 5 elders were extracted. Some of these teeth were very mobile (mobility 3) causing 
discomfort to the elder, some were non-functional and interfered with future denture 
construction, and some were retained roots. 
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Denture repair and referral for new denture 
In this project, 10 dentures were repaired, mainly by chair-side relining with 
cold-cure acrylic. Restrained by the short time available in this project for delivering the 
treatments, it was decided that for cases needing new dentures, these would be referred to 
other dentists instead of providing the new denture by ourselves. Eleven elders were 
referred to a NGO dental service for new denture construction and appointments for 
consultation were booked. 
 
 
5.5.  Assessment of service outcomes 
 
In the random sampling, 29 dentate elders who had received service in this project 
were selected for evaluation. Among them, 6 (21%) elders were not available to come for 
the examination or refused. Hence, outcomes of the service were assessed on 23 elders.  
 
 Among the elders evaluated, there was an increase in the percentage of elders who 
had brushed their teeth or denture three times or more on the day before, compared to that 
found at baseline, while the percentage of elders who had not brushed decreased (Fig. 4). 
However, the overall change in the frequency of tooth brushing was not statistically 
significant (Chi-square test, p>0.05). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4 Toothbrushing frequency of the elders at baseline
 and evaluation
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Among the elders evaluated, there was a marked decrease in the percentage of elders 
who had a VPI score more than 75% at the evaluation, compared to that found at baseline, 
while the percentage of elders who had a VPI score of 25% or less increased (Fig. 5). The 
overall change in the distribution of VPI score was nearly statistically significant 
(Chi-square test, p=0.057). 
 
 The change in the distribution pattern of elders according to their calculus score at 
baseline and at evaluation followed that of their VPI score, i.e. a decrease in the 
percentage of elders who had a high score and an increase in the percentage with a low 
score (Fig. 6). The overall change in the distribution of calculus score was nearly 
statistically significant (Chi-square test, p=0.058). 
 
 The change in the distribution pattern of elders according to their GBI score at 
baseline and at evaluation was more marked than those in the VPI or calculus score (Fig. 
7).The overall change was statistically significant (Chi-square test, p=0.004). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5 Percentage distribution of the elders according to
their VPI score at baseline and evaluation
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Fig. 7 Percentage distribution of the elders according to
their GBI score at baseline and evaluation
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Fig. 6 Percentage distribution of the elders according to
       their calculus score at baseline and evaluation
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As can be seen in Figure 8, there were significant reductions in the mean VPI score 
(74% vs. 48%, paired t-test, p=0.002), mean calculus score (44% vs. 19%, paired t-test, 
p<0.001), and GBI score (70% vs. 46%, paired t-test, p=0.007) of the evaluated elders 
after the project. 
 
No adverse clinical side-effects were found at the evaluation. Feedback from the 
elders and the staff of the elderly home was positive. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 8  Mean VPI, calculus, and GBI scores of the evaluated elders at 
baseline and evaluation
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6. DISCUSSIONS 
6.1.  Study design and population 
 
This community oral health project can only be regarded as a small or a pilot study 
on oral health care services. Caution needs to be taken when trying to generalize the 
present study findings to a larger population. As restrained by the limited time and 
resources available for an undergraduate student project, it is not practical to conduct a 
large-scale stringent randomized controlled clinical trial to assess the effect of outreach 
dental service for institutionalized elders in Hong Kong. There were only 68 participants 
in this project and this was not a blinded study, which may lead to systematic biases. The 
sources of errors include the subjects (the participating elders), the operators (the oral 
health educators) and the evaluators (the clinical examiners) and the direction of the 
potential bias would favour a positive outcome. This should be considered when 
interpreting the results of this project. 
 
The elderly home involved in this project is rather typical of a government subsidized 
elderly home in Hong Kong in terms of its size, location and clientele. The oral health 
condition of the participant elders of this project is similar to that of the institutionalized 
older persons surveyed by the government in 2001 (Department of Health, 2002). For 
example, the percentage of elders who had no teeth among our project participants is 24% 
and that found in the government survey is 28%. The mean number of untreated decayed 
teeth among the participants is 2.4 which is close to that found in the survey, 2.0. The 
percentages of dentate elders with deep periodontal pockets (CPI score 4) in the two 
studies are also similar, 16% vs. 13%. The above findings may be taken to mean that the 
oral condition of the participants of this project is comparative to that of the general 
institutionalized elderly population in Hong Kong.   
 
 
6.2.  Delivery of dental service 
6.2.1.  Scaling 
 
In this project, scaling was provided to the participants who presented with 
generalized calculus, and having no contraindication for periodontal treatment and no need 
for antibiotics cover. We believe that prescribing scaling can facilitate the elders in 
performing oral hygiene practices, and improve their oral hygiene as well as gingival 
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health status. However, many elders perceived that there would be pain during scaling 
which would be followed by post-operative sensitivity. Thus, many project participants 
refused our offer and, as a result, only 13 among the 68 participants received scaling. 
From this, we understand the importance of having empathy, good communication, and 
being gentle when treating patients, especially the elders. 
 
 
6.2.2.  ART restoration 
 
Atraumatic Restorative Treatment (ART) technique was used in this project for 
placing dental restorations. This technique involves caries removal using hand instruments 
only and the use of an adhesive restorative material, glass ionomer (GI) in this project. The 
rationale is that the outer layer of carious dentine is soft enough to be removed by hand 
instruments whilst the harder inner layer of reminerialisable dentin is difficult to be 
removed so that a truly minimal cavity preparation can be assured. Among its many 
advantages, the followings are of special importance in this project: 
- biologically friendly, removes decay while conserving sound tooth tissues  
- minimal need for injection of local anaesthetics 
- simple infection control procedure (no handpiece is needed) 
- chemical adhesion of GI reduces the need to cut sound tooth tissue for retention 
- release of fluoride from GI  
- fear-inducing situations caused by threatening dental equipment are not involved 
- only simple instruments are required, and very suitable for outreach dental services 
 
In this project, we found that the ART technique was easy to use and highly 
acceptable to the elderly patients. No injection of local anaesthetics was required in this 
project and this had greatly reduced the risk of having medical incidence or drug 
interactions, considering the poor health condition and multiple medications of our project 
participants. 
 
The retention rate of ART restorations placed in permanent teeth is high, over 90% in 
3 years, and is close to that of amalgam restorations (van’t Hof et al., 2006). A recent 
clinical study reported that the 12-month survival rate of glass-ionomer restorations placed 
on root surfaces by the ART approach was as high as 87% and comparable to that of 
conventional restorations (Lo et al., 2006). In this project, none of the ART restorations 
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was found to have dislodged in the short period of 4 weeks. 
 
 
6.2.3.  Topical fluoride application 
 
SDF solution was selected as the topical fluoride agent in this project because it has 
been found to be more effective than sodium fluoride varnish in arresting dentin (Chu et 
al., 2002). A proposed mechanism is the formation of silver phosphate on the tooth surface 
after SDF application, which is rather insoluble. We found SDF solution simple to apply 
and easy to obtain good cooperation from the elders. This approach is especially good for 
treating shallow root caries lesion where using operative approach to place a restoration 
would be difficult. The main disadvantages of using SDF is that it will stain skin and 
clothes black if not handled with care, and the solution has a metallic taste. 
 
 
6.2.4.  Tooth extraction 
 
In this project, we were not keen to perform tooth extraction in the elderly home. A 
major concern is the poor health condition of the elders, e.g. 87% of the elders had 
diseases of the cardiovascular system. Many of them were on aspirin therapy, which is 
known to have an anti-platelet effect. Obtaining good haemostasis after extraction is a 
concern as pressure dressing material such as surgicel was not available and so was 
information from various blood clotting tendency tests. Furthermore, we did not have an 
x-ray machine to take radiographs. Status of the tooth root and presence of any periapical 
pathology was unknown. Under these conditions, we had to balance the risk and the 
benefit for carrying out tooth extractions in the elders. We chose to extract symptomatic 
teeth which were very mobile in order to minimize the risk of root fracture, and to carry 
out extraction in elders who were medically stable. Therefore, only nine teeth were 
extracted in this project, despite the large number of non-functional and badly broken teeth 
found in the elders. No complications were encountered.  
 
6.2.5.  Denture repair 
 
Simple chairside denture repair such as relining the base with cold cure acrylic, 
occlusal adjustment and clasp adjustment was found to be feasible and a satisfactory 
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treatment a number of cases in this project. However, we did not have much clinical 
experience in this aspect as we were only in the fourth year of our undergraduate dental 
course. Some cases were a bit complicated and our teachers had to spend much time on 
monitoring and supervising our clinical work. Thus, the number of denture repair 
treatments was smaller than what we would like. 
 
 
6.3.  Achievements and service outcomes 
 
Results from this study show that after the provision of the outreach dental service, 
there was an overall improvement in the toothbrushing behaviour and oral hygiene status 
of the study elders. There was a significant decrease in the amount of plaque and calculus 
at the evaluation compared to baseline. There was also a marked improvement in the 
gingival health status of the elders. The magnitude of changes as measured by the three 
indices used in this study is considered to be clinically significant. All the participant 
elders in this project expressed satisfaction with the treatments provided and gratitude to 
us. These results are highly encouraging. 
 
The improvement in oral hygiene and periodontal health status of the elders may be 
partly attributed to the oral health education session provided on the first day of the dental 
service programme. The oral health messages and instructions on proper oral hygiene were 
reinforced on a one-on-one basis at the subsequent visits. Provision of scaling to remove 
the calculus, a major plaque retentive factor, would also help the elders to brush their teeth 
more effectively. All these factors combined contribute to the very positive outcome found 
at the evaluation. 
 
One can expect that the other aspects of oral health of the participant elders had also 
improved through the provision of treatments in this project such as dental restorations, 
tooth extractions and denture repair, though these were not assessed at the evaluation. In 
this project, we tried to fulfill as much of the restorative treatment need as possible 
through the placement of ART fillings. In the process, dental caries was removed and 
prevention of further decay was provided by the release of fluoride from the GI material. 
These treatments will help to restore and maintain a symptom-free oral condition, and to 
prevent or hinder the development of active dental caries. This coupled with the improved 
oral hygiene will hopefully allow the elders to have a better oral condition in the future 
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years.  
 
With reference to the project objectives, the study findings show that our primary aim 
to provide outreach dental service to the institutionalized elders and our objectives to 
improve their oral hygiene behaviours, oral hygiene condition, as well as their periodontal 
and dental health status have been achieved.  
 
Through the implementation of this community health project, we have learned that 
provision of outreach dental service to institutionalized elders is feasible and can 
effectively improve their oral health conditions. The provision of dental care in the 
familiarity and comfort of the elderly home setting can help the elders to develop 
confidence and trust in dental personnels. This project benefits not only the elders who had 
participated in the dental service but has also greatly enriched our exposure to and 
understanding of this growing population in Hong Kong. 
 
We believe that outreach dental service programmes such as this one are practical 
ways and highly effective in improving the oral heath conditions of elders living in elderly 
homes. More of these programs should be implemented by various bodies in the future. 
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7. CONCLUSIONS 
 
In this project, it was found that the oral health condition of the elders in the study 
elderly home was poor and their dental treatment needs substantial. Despite the limitation 
in time and resources, a large proportion of their treatment needs was fulfilled through the 
provision of an outreach dental service. Provision of outreach dental service to 
institutionalized elders with the use of portable dental equipment is feasible and practical 
in Hong Kong.  
 
After the implementation of this project, 
1. the oral hygiene practices of the study institutionalized elders had improved,  
2. their oral hygiene status had improved, 
3. their periodontal health status had improved, and 
4. their dental health probably had also improved. 
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8. RECOMMENDATIONS 
 
In the Chinese culture, respect and care for the elders is a collective filial duty. We 
would recommend that more dental services be provided to the institutionalized elders in 
Hong Kong since the present dental care delivery system cannot adequately cater for their 
needs. Based on the positive outcome of this community oral health project, and bearing in 
mind that the institutionalized elders are usually less able to travel to seek care in dental 
clinics, regular outreach dental services should be provided to this special needs group to 
improve their oral conditions. 
 
The government and charity foundations should provide more financial support to 
various non-governmental service agencies for establishing special dental service for the 
institutionalized elders to meet their basic and prosthetic treatment need. Alternatively, the 
government can provide the service directly. Dentists are also highly recommended to 
volunteer their skills and expertise in providing such a meaningful service. 
 
We would also like to recommend to the Faculty of Dentistry that more training in 
providing outreach dental care be incorporated into the dental curriculum so as to broaden 
the dental student’s perspective on community health and to equip them with the necessary 
skill to provide the service.  
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11. APPENDICES 
Appendix 1: Letter to the elderly home 
 
 
18 February, 2008 
 
The Salvation Army 
Mongkok Integrated Services for Senior Citizens 
Hoi Tai Residence for Senior Citizens  
 
Dear Ms. Leung, 
 
Re: Oral Health Care Program for Elders in Care & Attention Home 
 
We are a group of fourth year dental students of the University of Hong Kong. As part of 
our training, we are conducting a community health project to promote the oral health of 
the elders in a care and attention home under supervision of our teachers.  
 
We cordially invite your organization to participate in this project. The project will be 
conducted from late February to March, 2008. It will include provision of free oral health 
education, oral examination and dental treatment for the elders in the elderly home. 
 
Attached please find the details of the program. Please feel free to contact Mr. Raymond 
Fok (Tel: 9554 6149) should you have any questions about the program. We trust that you 
will give this project your kindest support. 
 
Looking forward to a favorable reply.  
 
 
Yours sincerely, 
 
 
_______________________    _______________________ 
Mr. FOK Wai-chung, Raymond  Professor E.C.M. LO    
Student Representative Teacher Supervisor  
BDS Group 4.2 Professor in Dental Public Health 
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Project title 
Outreach dental services for elders in an elderly home 
 
Objectives 
1. To improve oral hygiene 
2. To improve oral hygiene behaviour 
3. To improve periodontal health conditions 
4. To improve dental health conditions 
 
Target Clients 
Elders in elderly home with no serious health problem and no dementia 
Anticipated number of participants: around 80 
 
Content of program 
1. Oral health education for the elders (on group basis) 
2. Oral examination for the elders 
3. Oral health instruction for the participants (on individual basis) 
4. Simple dental treatment for the participants, including prevention, tooth cleaning, 
fillings, and denture repair 
5. Follow-up examination of a sample of the participants to evaluate the program 
effectiveness and collect feedback 
 
Implementation period 
Oral health education, examination & treatment: 26th February to 4th of March, 2008 
Follow-up examination:      late March/April 2008 (to be confirmed) 
 
Student group members 
Mr. Simon Chan  Miss. Flora Chan  Miss. Pamela Ching 
Mr. Raymond Fok    Mr. Raymond Law  Miss. May Lee 
Miss. Cindi Leung  Mr. Oscar Wong  Miss. Alice Wong 
 
Teacher supervisors 
Professor Edward C.M. Lo 
Dr. Jerry K.S. Liu 
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Appendix 2: Promotion poster in the elderly home 
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Appendix 3: Information leaflets distributed to the elders during OHE 
 
 
The following leaflets were kindly supplied by the Oral Health Education Unit, 
Department of Health, HKSAR.  
 
        
  
 清潔牙齒，點只刷牙咁簡單？             護理口腔長者要識 
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Appendix 4: Charting form used in the project 
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Appendix 5: Instruments and materials brought to the elderly home 
 
Portable dental equipment and accessories 
Autoclave        1 
Dental unit        2 
Compressor        2 
High speed handpiece      8  
Straight handpiece       6 
Slow speed handpieces      8  
Suction unit        2 
Suction tip (high volume & surgical)   10 
Saliva ejector        100 
Ultra-sonic scaler (Cavitron)     2  
Scaler handpiece with scaling tip    10 
Amalgamator        1 
Curing light        1 
Portable light        4 
Portable dental chair      4 
 
          
Hand instruments and others 
Diagnostic 
Diagnostic kit (mouth-mirror, probe, tweezers) 12 
Bib chain         4 
Protective glasses       4 
CPI probe        12 
Metal box        4 
 
Cons 
ART kit (excavators, flat plastic, hatchet)  10 
LA syringe        10 
Mouth prop        10 
Amalgam carrier       2 
Condenser        10 
Spatula         2 
GI carrier         2 
 
Burs 
High speed TC bur       10 
Low speed round bur (S, M, L)    10 each 
White stone         10 
Denture bur        10 
 
 
OHI 
Demonstration model      4 
Toothbrush        120 (souvenirs) 
Toothpaste        120 (souvenirs) 
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OS 
Upper universal forceps      2 
Upper root forceps       2 
Upper molar forceps (L, R)      2 
Lower molar forceps (L, R)     2 
Lower universal forceps      2 
Lower root forceps       2 
Elevators (LLL, LLM, LLS)     2 each 
 
Consumables 
Gloves (XS, S, M)       5, 2, 2 boxes, respectively 
Face mask        2 boxes 
Face shield        4 
Paper towel        8 rolls 
Lobiasept and hebiscrub      2 bottles each 
Gown         6 packs 
Head cap         1 box 
Instrument brush       2 
Autoclave tape       2 rolls 
Plastic wrap        2 rolls 
Sterile bag (autoclave)      2 rolls 
Distilled Water       6 litres 
 
Dental materials 
Silver Diamine Fluoride      2 bottles 
Glass Ionomer (Ketac Molar) & conditioner  2 sets 
IRM          2 sets 
Xylestesin-A        30 carts 
Paracetamol        20 bags   
Cold cured acrylic (Kooliner)     2 sets 
 
Misc. 
Articulating paper       2 stacks 
Bibs          200 
Polishing strip        1 pack 
Dappen dish        200 
Mixing pad        4 
Matrix band (metal)      20 
Matrix band (cellulose)      20 
Long needles        20 
40 
Short needles        20 
Gauze         500 
Gauze (sterilized)       20 packs 
Cotton roll        500 
Cotton bud        2 packs 
Wedges         2 boxes 
Plastic cup        100 
Floss         4 boxes 
Vaseline         2 bottles 
Microbrush         100 
 
